The Preparation of the Force The words 'prevision', 'provision' and 'prevention' have been quoted (Adam 1965) to describe the headings under which many forms of action are required by the medical authorities to provide a military force in a state of combat effectiveness and to maintain that state until the conclusion of the force's commitments. The preparatory stages involve a detailed consideration of the first two of these headings; and a prepared force can deal with the third heading satisfactorily once it has been committedthe prevention of disease and hence non-battle casualties, and the maintenance of positive health.
Prevision is, basically, a combination of military and medical intelligence; but difficulties arise where a force is liable to sudden moves abroad because the military intelligence aspects of the emergency cannot be known until the last moment. The result is that a medical intelligence network has to be maintained on a worldwide scale in anticipation of a quick move. It must include a wide variety of details concerning the local populations, such as their health and disease states, or geographical features and climatological factors of medical importance; these, and a host of other important items have to be assembled, kept up to date and made available to all concerned in preparing the force.
Provision concerns generalities applicable to any theatre, to which is added an appreciation of the medical intelligence information. At this stage it is possible to determine what action is required to neutralize the factors which may have an adverse influence on combat effectiveness. The mnemonic 'TEST' is coined for ease of remembering the action subheadings of Provisiontreating, equipping, screening and training.
(1) Treating comprises the maintenance of a valid vaccination state against the major diseasessmallpox, typhoid and the paratyphoid fevers, tetanus, yellow fever and poliomyelitis.
(2) Equipping involves considerations of the suitability of clothing and personal equipment for the various areas and climates; load carriage and the age-old compromisearms and ammunition against water and food, and the adequacy of ration scales; and a range of light to heavy items for matters such as water supply, cooking, insect suppression and waste disposal.
(3) Screening, in the medical sense, ensures the maintenance of a high degree of physical fitness and that individuals are rejected if they are potential non-battle casualties. For example, previous heat illness, skin conditions or old joint injuries may incapacitate the man in rigorous marching conditions. Amongst other items, this subheading requires that the troops have their medical categories checked regularly. Dental fitness is of the highest order. (4) Training, the last of this series of subheadings, and with perhaps the greatest content, encompasses all the details concerning the use of chemoprophylactic agents, insecticides and insect repellents; methods for the preservation of personal and communal health; and instruction in first-aid, water supply, sanitary and antimalarial duties.
The Deleterious Effects of Air-Travel and Sudden Exposure to Heat
The adverse effect of long-distance air travel has received increasing attention in recent years. The factors which influence the troops are, briefly, the excitement of the alert and briefing, the bustle of kit preparation, the disruption of meals and sleep, the vehicle journey to the aeroplane and the air journey itself. The knowledge that the troops may parachute into the hostile environment, or may come out of the aeroplane or helicopter fighting, is an additional stress of which there is as yet no measure.
The existence of diurnal or circadian rhythms within the body is well known, but the effect of their disruption is less well understood. Rapid travel by air through many time zones was suggested (Adam 1955 ) as a possible cause of lowered physiological efficiency due to abnormal shifts of these rhythms. However, the relationship between physiological efficiency and combat effectiveness is far from clearexcept to say that a profound lowering of the former must influence the latter.
Investigations of the physiological aspects of these problems have been undertaken by the Division of Human Physiology, National Institute for Medical Research. Eighteen Indian Army personnel flown from Lucknow to England had measurements of total urine, urine analyses, and body temperature recordings on three occasions ) during a prolonged stay in this country. The diurnal rhythm of body temperature was perfectly adapted to Greenwich Mean Time (GMT) on the seventeenth day in Britain; whereas the influence of Lucknow time Fig 1 in terms of water and potassiumthe sodium and chloride entities followed the water excretion pattern very closelymeasured at four-hourly intervals. Considering the Singapore clock time on the abscissa in relation to each day's results, it is clear that a trough exists in day-time; but when GMT is superimposed, the pattern is seen to be that which would obtain in Britain. (2) The results are expressed in Fig 2 as Perhaps the most recent work concerning circadian rhythms and their disruption by flights involving clock-time changes are the three papers by Hauty & Adams (1966) . Using 4 subjects on each occasion, they made measurements of physiological and psychological parameters at four-hourly intervals five times daily for a week before a jet flight, for eight to twelve days after arrival at the destination and for a week on returning home. The results have been summarized in Table 1 to show the number of days required to re-establish a diurnal rhythm at the destination. The West-East flight from Oklahoma City to Rome (Table 1) duced no change in the physiological rhythms but did show the psychological effects of flight fatigue. It is suggested that these psychological changes may be regarded as common factors in each flight.
These results are particularly noteworthy when it is realized that a majority of the emergency flights of British troops have been in the West-East direction.
At last, then, it is possible to provide an explanation for the feelings of 'not being myself', sometimes lasting for several days, after long flights. Unfortunately, there are, as yet, no methods for measuring combat effectiveness readily and the most that can be said is that military performance will be affected by the factors described.
Less theoretical and much better understood are the heat exchange systems of the body. Heat gain from the sun, the surrounding terrain and from metabolic heat production must be balanced by heat loss through radiation, conduction, convection and by the evaporation of sweat if physiological efficiency is to be maintained.
In the tropics, evaporation of sweat rapidly emerges as the most important single factor for achieving body cooling; whence it follows that increased supplies of water and salt must be absorbed from the intestine, and transported by the circulatory system to the skin to keep the sweat glands functioning. It is generally accepted that it requires about three weeks for circulatory adjustment and sweat gland 'training' in the tropicsthe period of acclimatization.
The probable casualty rates due to heat illness have been assessed in tropical environments. The troops were denied the acclimatization period and carried out realistic duties immediately after arrival. Adam et al. (1962) reported 10-5 % and 22% heat casualties on Days 1 and 2 respectively after flying paratroops from England to Singapore. A similar study by Allan & Macmillan (1963) , extended to the third day, showed rates of 8%, 14% and 14%. Shepherd & Barlow (1962) compared the military efficiency of Allan & Macmillan's (1963) paratroops before leaving England and immediately after arrival in Singapore, and found their performance in marching, digging, rifle handling and shooting had been diminished in the tropics.
A group of unacclimatized infantrymen studied by Edholm et al. (1962) in the Aden desert had no heat casualties on the first (easy) day, 31 % on the second, with 19% still sick on the third day. Another study in Aden (Edholm et al. 1964) involved unacclimatized paratroopers who suffered 29 % heat casualties on Day 1, 11 % on Day 2 and 10% on Day 3. A majority of the heat casualties in these jungle and desert studies occurred during marching, when the troops carried loads up to 60 lb (27 kg).
Thus it seems reasonable to suggest that unacclimatized troops, airlifted to the tropics, will sustain casualties from heat illness which will amount daily to 10 % or more, depending on the severity of the climate and the degree of physical exertion required of them on arrival. The authors of the studies cited have emphasized the importance of maintaining a high degree of physical fitness, morale and man-management as a prerequisite in preventing non-battle casualties in unacclimatized troops, due to heat illness. This has already been referred to briefly under the subheading 'Screening' during the preparation of the force (p 229), coupled with the rejection of potential non-battle casualties from the force. The selection of troops by a method different from that already practised may follow the recommendation for further research suggested by Adam & Bell (1964) after showing that, among unacclimatized men operating in the desert, heat casualties were 6 kg heavier on the average than those who remained fit.
The Medical Cover in the Brigade Area
It is the responsibility of the Battalion Commander to ensure that trained stretcher-bearers take the casualty to the Regimental Aid Post (RAP). Here, for the first time, the casualty has treatment in qualified hands and is documented on the Field Medical Card. The treatment is essentially lifesaving or comfort-making first-aid designed to allow the casualty to travel to the Advanced Dressing Station (ADS). The Field Ambulance supporting the Brigade has two principal rolesthe operation of the ADS and the collection of casualties from the RAP. Minor casualties can be dealt with, and returned to their units, while the more severe conditions may receive further treatment or be held until fit for evacuation.
In isolated or special circumstances it is possible for the ADS to be supported by a surgical team and a blood transfusion team so that, for example, emergency surgery may be undertaken before the casualty is evacuated in the manner described by Wing Commander Morley. In such a situation, the qualified medical cover available in the Brigade area consists of one Regimental Medical Officer with each Battalion, and six Medical Officers in the Field Ambulance, with a surgeon, an anesthetist, and a pathologist, supported by up to 200 trained personnel.
Wing Commander G E Morley (Ministry ofDefence, London)
Aeromedical Casualty Evacuation Principles ofEvacuation and Types ofAircraft Involved The Royal Air Force medical plan for casualty evacuation is required to fit the operational requirements for the type of aircraft used to establish the airhead from the main base. There are no special ambulance aircraft, and tactical transports are used to fly the casualties out of the airhead to the main base. This principle of using the supply aircraft dates from the war in the Western Desert in 1940, where it began as an ad hoc arrangement between the medical officers and the aircrew, and later became the accepted and organized method. Air ambulances had been asked for, but initiaUy there was none, and in any case there were no spare crews to fly them. When they did arrive, the ad hoc arrangement with the supply aircraft carried on, and the air ambulances were used only in the forward area.
Today, the Royal Air Force medical responsibility commences at the airhead and extends to the strategic base. It fits chiefly into the role of the short and medium range transport. Aircraft such as the Comet, Britannia and the VC 10 are too vulnerable to be flown into an airhead and in any case, unless the operation is one in support of the civil power, the runways are likely to be too short. The tactical transport aeroplane is designed to fly heavy loads into rough and ready airfields. It has a wide-section fuselage to take bulky equipment and in consequence performance is generally slow. An aircraft such as the Beverley may lose two hours on a 750-mile flight if there is an unfavourable wind, and this means that plans must be made to provide medical attention on the route. The Argosy, which has a retractable undercarriage, is slightly faster than the Beverley, and being a prop-jet is also quieter and generally preferable for the more serious casualties who may need considerable resuscitation on the flight. The Andover, in which rear loading has been achieved by sweeping the tail upwards, has the big advantage for casualty loading in that its undercarriage will 'kneel'. With the other rough landing types of transport aircraft ramps have to be fitted, or a truck used as a platform, to reach the level of the freight deck. The C 130, or the Hercules, which will be coming into service, is a faster and more versatile aeroplane, capable of carrying heavier loads.
The casualty-carrying potential of these tactical transport aircraft ranges from 18 in the Andover to 48 in the Argosy and 70 stretchers in the C 130. It must be remembered that these aircraft are not primarily air ambulances, and they have to be rigged for casualty work by putting stretcher carrying poles into lugs in the floor and fixing straps to the side bulk-heads. The full conversion of an aircraft to the casualty role takes time and it is an advantage to use the easily unloaded aircraft for the return of stretcher cases, i.e. those designed for drive-off cargo.
In advance of the airhead is the zone of the short-range tactical aircraft and helicopters, where the army is responsible for the evacuation of casualties irrespective of the ownership of the aircraft. Broadly speaking, this is the zone of the forward shuttle of the 1940 Desert war, where aircraft such as the Single Pioneer and the Auster may be used, but with these there are difficulties
